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(54) POWER SUPPLY EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent consumption of energy of 
a backup means, when a power supply equipment having a backup 
function is in the state of interruption. 

SOLUTION: After a stop command signal (cont) is inputted in a 
DC-DC converter control circuit 51, in the state of stand-by or in 
the case that a DC input voltage Vin is not applied, a PMOS 34 
turns to an OFF state, linking with the OFF state of an output 
voltage Vout, and a DC-DC converter 20 and a DC-DC converter 
control circuit 51 are electrically isolated from a battery 33. 
Thereby energy of the battery 33 is not consumed when the DC- 
DC converter 20 is in the state of interruption, and high charge 
state is maintained. Hence, when service interruption of the DC 
input voltage Vin is generated during the outputting of the output 
voltage Vout, the DC-DC converter 20 can be surely backed up by 
the battery 33. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The direct-current-DC converter changed into predetermined direct-current output voltage by 
controlling the backup electrical potential difference which backs up direct-current input voltage or this direct- 
current input voltage based on a control signal, Use said direct-current input voltage or said backup electrical 
potential difference as a power source, generate said control signal, and motion control of said direct-current- 
DC converter is performed. When the direct-current-DC converter control circuit which performs a halt of said 
direct-current-DC converter of operation based on the halt indication signal from the outside, and holds this idle 
state of operation, and the input of said direct-current input voltage stop, In the power unit equipped with a 
backup means to supply said backup electrical potential difference to said direct-current-DC converter and said 
direct-current-DC converter control circuit When said direct-current-DC converter stops based on said halt 
indication signal in the condition that a standby condition or said direct-current input voltage is not impressed, 
The power unit characterized by establishing the switching means which is interlocked with a halt of the output 
of said direct-current output voltage of this direct-current-DC converter, and suspends supply of said backup 
electrical potential difference to this direct-current-DC converter and said direct-current-DC converter control 
circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for example, for IC card reader / writer equipment, and when a 
direct-current (henceforth DC) input stops during operation, it relates to the power unit with a backup function 
which changes to the backup input by a dc -battery etc. 
[0002] 

[Description of the Prior Art] Drawing 2 is the configuration block Fig. showing an example of the 
conventional power unit with a backup function. This power unit has input terminal lb which inputs input 
terminal la [ which inputs + side of the DC input Vin ], and - side of this DC input voltage Vin. Input terminals 
la and lb are connected to + side input terminal A of DC-DC converter 2, and - side input terminal B, 
respectively. On the other hand, input terminal la is connected to the anode of diode 4 through resistance 3. The 
cathode of diode 4 is connected to + side of the dc -battery 5 of the electrical potential difference VB which is a 
backup means, and - side of this dc -battery 5 is connected to the gland. However, let an electrical potential 
difference VB be a thing lower than the electrical potential difference of the DC input voltage Vin. 
Furthermore, it connects with the anode of diode 6 and the cathode of this diode 6 is connected to the input 
terminal A of DC-DC converter 2 by + side of a dc-battery 5. Furthermore, this power unit is equipped with the 
DC-DC converter control circuit 7. The DC-DC converter control circuit 7 has the function to use the electrical 
potential difference VD between input terminals A and B as a power source, to perform motion control of DC- 
DC converter 2 using a control signal S7, and to perform a halt of this DC-DC converter 2 of operation further 
based on the halt indication signal cont from the outside, and to hold a idle state of operation. Load resistance 8 
is connected between + side output terminal C of DC-DC converter 2, and - side output terminal D. 
Furthermore, output terminal 9b which outputs output terminal 9a [ which outputs + side of output voltage 
Vout ], and - side of this output voltage Vout is connected to the output terminal C and the output terminal D, 
respectively. 

[0003] Drawing 3 is a timing diagram for explaining actuation of drawing 2 , an electrical potential difference is 
taken by the axis of ordinate, and time amount is taken by the axis of abscissa. Actuation of drawing 1 is 
explained referring to this drawing. Usually, DC-DC converter 2 shall operate with the DC input voltage Vin, 
and a dc-battery 5 shall back up this DC-DC converter 2 only in emergencies, such as interruption of service of 
this DC input voltage Vin. Therefore, the standup of DC-DC converter 2 by the dc-battery 5 shall not be 
performed. In time amount tl, it is in the standby condition that the DC input voltage Vin is not impressed. In 
time amount t2, if the DC input voltage Vin is impressed to the input terminals A and B of DC-DC converter 2, 
the electrical potential difference VD between these input terminals A and B will turn into an electrical potential 
difference Vin, and the output voltage Vout which this DC-DC converter 2 started and was stable will be 
outputted. Moreover, a trickle charge is performed to a dc-battery 5 by impression of the DC input voltage Vin 
through diode 4 from resistance 3. In time amount t3, when interruption of service of the DC input voltage Vin 
occurs during the output of output voltage Vout, the electrical potential difference VB of a dc-battery 5 is 
impressed to the input terminals A and B of DC-DC converter 2 through diode 6, the electrical potential 
difference VD between these input terminals A and B turns into an electrical potential difference VB, and this 
DC-DC converter 2 continues outputting output voltage Vout. In time amount t4, if the pulse-like halt 
indication signal cont is inputted into the DC-DC converter control circuit 7, output voltage Vout turns off 
irrespective of impression of the DC input voltage Vin or the electrical potential difference VB of a dc-battery 
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5. Here, the OFF state of outpf^oltage Vout is held by the DC-DC converter control circuit 7. In time amount 
t5, since the dc-battery 5 is always connected to DC-DC converter 2, in order to make it DC-DC converter 2 not 
start with the electrical potential difference VB of this dc-battery 5 in the idle state to which the DC input 
voltage Vin is not impressed, the DC-DC converter control circuit 7 holds the OFF state of output voltage Vout. 



[0004] 

[Problem(s) to be Solved by the Invention] However, the following technical problems occurred in the power 
unit of drawing 2 . That is, in the idle state to which the DC input voltage Vin is not impressed, in order to hold 
the OFF state of output voltage Vout, the DC-DC converter control circuit 7 will consume the energy of a dc- 
battery 5. For example, if the holding current of 300mAh(s) and the DC-DC converter control circuit 7 is set to 
an average of 10mA for the capacity of a dc-battery 5, the energy accumulated in the dc-battery 5 in stop-time 
30 hours will be set to 0. If it will be in such a condition, in order for a dc-battery 5 to reach a full charge, in a 
trickle charge, long duration is needed very much. Therefore, when backup was needed to DC-DC converter 2 
after a halt, there was a problem that this backup became uncertainty. 
[0005] 

[Means for Solving the Problem] The DC-DC converter changed into predetermined DC output voltage by 
controlling the backup electrical potential difference which backs up DC input voltage or this DC input voltage 
based on a control signal in order that this invention may solve said technical problem, Use said DC input 
voltage or a backup electrical potential difference as a power source, generate said control signal, and motion 
control of said DC-DC converter is performed. When the DC-DC converter control circuit which performs a 
halt of said DC-DC converter of operation based on the halt indication signal from the outside, and holds this 
idle state of operation, and the input of said DC input voltage stop, The following means are established in the 
power unit equipped with a backup means to supply said backup electrical potential difference to said DC-DC 
converter and said DC-DC converter control circuit. That is, when said DC-DC converter stops based on said 
halt indication signal in the condition that a standby condition or said DC input voltage is not impressed, the 
switching means which is interlocked with a halt of the output of said DC output voltage of this DC-DC 
converter, and suspends supply of said backup electrical potential difference to this DC-DC converter and said 
DC-DC converter control circuit is established. 

[0006] According to this invention, since the power unit was constituted as mentioned above, DC input voltage 
is inputted into a DC-DC converter, is controlled based on the control signal from a DC-DC converter control 
circuit, and is changed into predetermined DC output voltage. Here, when a halt indication signal is inputted 
into said DC-DC converter control circuit, actuation of said DC-DC converter stops. Since a switching means is 
interlocked with an output halt of DC output voltage of said DC-DC converter, and is turned off at this time and 
a load is not applied to a backup means, the energy of this backup means is not consumed. Therefore, when the 
input of said DC input voltage stopped and backup is needed, a backup electrical potential difference is supplied 
to said DC-DC converter and said DC-DC converter control circuit from a backup means by which energy was 
fully accumulated, and a DC-DC converter is backed up certainly. Therefore, said technical problem is solvable. 

[0007] 

[Embodiment of the Invention] 

The 1st operation gestalt drawing 1 is the circuit diagram of the power unit in which the 1st operation gestalt of 
this invention is shown. This power unit has input terminal lib which inputs input terminal 11a [ which inputs 
+ side of the DC input Vin ], and - side of this DC input voltage Vin. Input terminals 1 la and 1 lb are connected 
to + side edge child 21a of the electric-field capacitor 21 in DC-DC converter 20, and - side edge child 21b, 
respectively. + Side edge child 21a is connected to the cold side of the secondary coil of a transformer 22 while 
connecting with a hot the upstream coil of a transformer 22 side and connecting - side edge child 21b to the 
emitter of a transistor 23. The collector of a transistor 23 is connected to the cold side of the upstream coil of a 
transformer 22. It connects with the anode of diode 24 and the cathode of this diode 24 is connected to + side 
edge child 25a of the electric-field capacitor 25 by the hot the secondary coil of a transformer 22 side. 
Furthermore, it connects with - side edge child 25b of the electric-field capacitor 25, and **-side edge child 25b 
is connected to the gland by the cold side of the secondary coil of a transformer 22. On the other hand, input 
terminal 11a is connected to the anode of diode 32 through resistance 31. The cathode of diode 32 is connected 
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to + side of the dc-battery 33^ran electrical potential difference VB, and - side of this dc-battery 33 is 
connected to the gland. However, let an electrical potential difference VB be a thing lower than the electrical 
potential difference of the DC input voltage Vin. Furthermore, it connects with the source of the P channel mold 
(henceforth PMOS) MOSFET 34 which is a switching means, the drain of this PMOS34 is connected to the 
anode of diode 35, and the cathode of this diode 35 is connected to input terminal 11a by + side of a dc-battery 
33. 

[0008] Furthermore, the source and the gate of PMOS34 are connected through the resistance 41 in the output 
supervisory circuit 40. The gate of PMOS34 is connected to the collector of a transistor 43 through resistance 
42, and the emitter of this transistor 43 is connected to the gland. The base of a transistor 43 is connected to + 
side edge child 25a of the electric-field capacitor 25 through resistance 45 while connecting with a gland 
through resistance 44. Furthermore, this power unit is equipped with the DC-DC converter control circuit 51. 
After the electrical potential difference VD between the terminals of the electric-field capacitor 21 is supplied as 
a power source and this DC-DC converter 20 starts before DC-DC converter 20 starts, the electrical potential 
difference Vout between the terminals of the electric-field capacitor 25 is supplied to this DC-DC converter 
control circuit 51 as a power source. And this DC-DC converter control circuit 51 has the function to have the 
function to perform motion control of DC-DC converter 20, and to perform a DC-DC converter 20 actuation 
halt further based on the halt indication signal cont from the outside, and to hold a idle state of operation, by 
generating control signal S51d and inputting into the base of a transistor 23. Furthermore, resistance 52 is 
connected with + side edge child 25a of the electric-field capacitor 25 among - side edge child 25b, and output 
terminal 60b which outputs output terminal 60a [ which outputs + side of output voltage Vout ], and - side of 
this output voltage Vout is connected, respectively between ** + side edge child 25a and - side edge child 25b. 
[0009] Drawing 4 is the configuration block Fig. of the outline of the DC-DC converter control circuit 51 in 
drawing 1 . This DC-DC converter control circuit 51 has power supply section 51a to which the electrical 
potential difference Vout between the terminals of the electric-field capacitor 25 is supplied as a power source, 
after the electrical potential difference VD between the terminals of the electric-field capacitor 21 is supplied as 
a power source and this DC-DC converter 20 starts, before DC-DC converter 20 starts. And a power source is 
supplied to output voltage detector 51b, oscillator-circuit 51c, and 5 Id of drive circuits from power supply 
section 51a. Output voltage detector 51b has the function to detect fluctuation of an electrical potential 
difference Vout. Output voltage detector 51b and oscillator-circuit 51c are connected to 5 Id of drive circuits. 
5 Id of drive circuits inputs output signal S51of output signal S51b and oscillator-circuit 51c of output voltage 
detector 51b c, and they have the function which generates output signal S51d of the pulse width (that is, 
fluctuation of an electrical potential difference Vout is amended) corresponding to fluctuation of an electrical 
potential difference Vout. And it is inputted into, the base of a transistor 23 output-signal S51d. Furthermore, 
this DC-DC converter control circuit 51 is equipped with latch circuit 51e. Latch circuit 51e has the function to 
consist of SCRs etc., and to perform a halt of the DC-DC converter control circuit 51 of operation based on the 
halt indication signal cont from the outside, and to hold a idle state of operation. 

[0010] Drawing 5 is a timing diagram for explaining actuation of drawing 1 , an electrical potential difference is 
taken by the axis of ordinate, and time amount is taken by the axis of abscissa. Actuation of drawing 1 is 
explained referring to this drawing. In time amount tl, since DC-DC converter 20 does not output output 
voltage Vout in the state of the standby to which the DC input voltage Vin is not impressed, a transistor 43 is an 
OFF state and PMOS34 is also an OFF state. Therefore, DC-DC converter 20 and a dc-battery 33 are isolated 
electrically, and DC-DC converter 20 does not start in the state of this standby. In time amount t2, the DC input 
voltage Vin is impressed to DC-DC converter 20, and this DC-DC converter 20 outputs the stable output 
voltage Vout. Moreover, a trickle charge is performed by impression of the DC input voltage Vin to a dc-battery 
33 through resistance 31 and diode 32. Furthermore, output voltage Vout will be interlocked with and a 
transistor 43 will be in an ON state. Therefore, PMOS34 will be in an ON state. Therefore, DC-DC converter 20 
and a dc-battery 33 will be in switch-on in the path of PMOS34 and diode 35. However, since the DC input 
voltage Vin is higher than the electrical potential difference VB of a dc-battery 33, the input source over DC- 
DC converter 20 becomes input voltage Vin. 

[0011] In this time amount t2, if the halt indication signal cont is inputted into the DC-DC converter control 
circuit 51 during impression of the DC input voltage Vin, output voltage Vout will be turned off. Then, a 
transistor 43 is turned off and PMOS34 is turned off. Although DC-DC converter 20 continues a idle state by 
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the DC-DC converter control^Peuit 51 at this time, the energy over this D^^C converter control circuit 51 is 
supplied from the DC input voltage Vin, and the energy of a dc-battery 33 is not consumed. In time amount t3, 
when interruption of service of the DC input voltage Vin occurs during the output of output voltage Vout, it is 
impressed by DC-DC converter 20 through PMOS34 and diode 35 with which the electrical potential difference 
VB of a dc-battery 33 is turned on, and this DC-DC converter 20 continues outputting output voltage Vout. At 
this time, output voltage Vout is uniformly controlled by the DC-DC converter control circuit 51. In time 
amount t4, if the halt indication signal cont is inputted into the DC-DC converter control circuit 51 when the 
electrical potential difference VB of a dc-battery 33 is impressed to DC-DC converter 20, output voltage Vout 
will be in an OFF state. Therefore, a transistor 43 is turned off and PMOS34 is turned off. 
[0012] In time amount t5, since PMOS34 is turned off, DC-DC converter 20 does not have an input source, and 
maintains a idle state. Since a power source is not supplied to the DC-DC converter control circuit 51 at this 
time, either, it does not operate. Therefore, the energy of a dc-battery 33 is not consumed. As mentioned above, 
with this 1st operation gestalt, in the condition after the halt indication signal cont was inputted into the DC-DC 
converter control circuit 51 when a standby condition or the DC input voltage Vin was not impressed and, since 
the OFF state of output voltage Vout is interlocked with and it was made to make PMOS34 into the OFF state, 
DC-DC converter 20, and the DC-DC converter control circuit 51 and a dc-battery 33 are isolated electrically. 
Therefore, when DC-DC converter 20 is a idle state, a dc-battery 33 does not consume energy and can maintain 
a high charge condition. Therefore, when interruption of service of the DC input voltage Vin occurs during the 
output of output voltage Vout, DC-DC converter 20 can be certainly backed up with a dc-battery 33. 
[0013] The 2nd operation gestalt drawing 6 is the circuit diagram of the power unit in which the 2nd operation 
gestalt of this invention is shown, and the common sign is given to the element in drawing 1 , and the common 
element. This power unit is not used when the DC input voltage Vin is supplied from the power source which 
does not mind a transformer, and it is equipped with DC-DC converter 20A which has the transformer by which 
the secondary cold side is not connected to the upstream. Moreover, in this power unit, the gate of PMOS34 in 
output supervisory circuit 40A is connected to the collector of photo transistor 46a in a photo coupler 46 
through resistance 42, and the emitter of this photo transistor 46a is connected to the gland. The cathode of light 
emitting diode 46b in a photo coupler 46 is connected to - side edge child 25b of the electric-field capacitor 25, 
and the anode of this light emitting diode 46b is connected to the anode of zener diode 48 through resistance 47. 
The cathode of zener diode 48 is connected to + side edge child 25a of the electric-field capacitor 25. Others are 
the same configurations as drawing 1 . Also in this power unit, the same actuation as the timing diagram shown 
in drawing 5 is performed. 

[0014] That is, in time amount tl, since DC-DC converter 20A does not output output voltage Vout in the state 
of the standby to which the DC input voltage Vin is not impressed, photo transistor 46a is an OFF state, and 
PMOS34 is also an OFF state. Therefore, DC-DC converter 20A and a dc-battery 33 are isolated electrically, 
and DC-DC converter 20A does not start in the state of this standby. In time amount t2, the DC input voltage 
Vin is impressed to DC-DC converter 20A, and this DC-DC converter 20A outputs the stable output voltage 
Vout. Moreover, a trickle charge is performed by impression of the DC input voltage Vin to a dc-battery 33 
through resistance 31 and diode 32. Furthermore, output voltage Vout will be interlocked with and photo 
transistor 46a will be in an ON state. Therefore, PMOS34 will be in an ON state. Therefore, DC-DC converter 
20A and a dc-battery 33 will be in switch-on in the path of PMOS34 and diode 35. However, since the DC input 
voltage Vin is higher than the electrical potential difference VB of a dc-battery 33, the input source over DC- 
DC converter 20A becomes input voltage Vin. 

[0015] In this time amount t2, if the halt indication signal cont is inputted into the DC-DC converter control 
circuit 51 during impression of the DC input voltage Vin, output voltage Vout will be turned off. Then, photo 
transistor 46a is turned off and PMOS34 is turned off. Although DC-DC converter 20A continues a idle state by 
the DC-DC converter control circuit 51 at this time, the energy over this DC-DC converter control circuit 51 is 
supplied from the DC input voltage Vin, and the energy of a dc-battery 33 is not consumed. In time amount t3, 
when interruption of service of the DC input voltage Vin occurs during the output of output voltage Vout, it is 
impressed by DC-DC converter 20A through PMOS34 and diode 35 with which the electrical potential 
difference VB of a dc-battery 33 is turned on, and this DC-DC converter 20A continues outputting output 
voltage Vout. At this time, output voltage Vout is uniformly controlled by the DC-DC converter control circuit 
51. In time amount t4, if the halt indication signal cont is inputted into the DC-DC converter control circuit 51 
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when the electrical potential aWerence VB of a dc-battery 33 is impressed toT>C-DC converter 20A, output 
voltage Vout will be in an OFF state. Therefore, photo transistor 46a is turned off and PMOS34 is turned off. In 
time amount t5, since PMOS34 is turned off, DC-DC converter 20A does not have an input source, and 
maintains a idle state. Since a power source is not supplied to the DC-DC converter control circuit 51 at this 
time, either, it does not operate. Therefore, the energy of a dc-battery 33 is not consumed. 
[0016] As mentioned above, with this 2nd operation gestalt, there is the same advantage as the 1st operation 
gestalt. In addition, this invention is not limited to the above-mentioned operation gestalt, but various 
deformation is possible for it. As the modification, there is the following, for example. 

(a) An electric double layer capacitor, a primary cell, etc. may be used for the backup means in an operation 
gestalt other than a dc-battery. 

(b) The PNP mold transistor other than PMOS may be used for the switching means in an operation gestalt. 
However, when using an PNP mold transistor, internal loss increases more than the case where PMOS is used. 
[0017] 

[Effect of the Invention] Since the OFF state of the output voltage of this DC-DC converter is interlocked with 
and it was made to make a switching means into the OFF state according to this invention in the condition after 
the halt indication signal was inputted into the DC-DC converter control circuit when a standby condition or DC 
input voltage was not impressed and as explained to the detail above, a DC-DC converter and a DC-DC 
converter control circuit, and a backup means are isolated electrically. Therefore, when a DC-DC converter is a 
idle state, a backup means does not consume energy and can maintain a high charge condition. Therefore, when 
interruption of service of DC input voltage occurs during the output of the output voltage of a DC-DC 
converter, a DC-DC converter can be certainly backed up with a backup means. 
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backup means, when a power supply equipment having a backup 
function is in the state of interruption. 

SOLUTION: After a stop command signal (cont) is inputted in a DC- 
DC converter control circuit 51, in the state of stand-by or in the 
case that a DC input voltage Vin is not applied, a PMOS 34 turns to 
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and a DC-DC converter 20 and a DC-DC converter control circuit 
51 are electrically isolated from a battery 33. Thereby energy of the 
battery 33 is not consumed when the DC-DC converter 20 is in the 
state of interruption, and high charge state is maintained. Hence, 
when service interruption of the DC input voltage Vin is generated 
during the outputting of the output voltage Vout the DC-DC 
converter 20 can be surely backed up by the battery 33. 
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Klhlh&o 

[»ft*ai »««ff.X*iD C A**BE V in^epjDS 

-?=r> hn-;HHK5 1 KASfjSft*:^ tti^mJEVo 
ut(0*7«S*:i»LTPMOS 3 4&*ytmAz% 
»K BC-DC3>A-^2 0MDC-DC3>A- 
hn-;v[plg&5 lfc;^r'J33 fc^m^WtcRS 
8t£*x& 0 ^(Otztb, DC-DC^ — ^ 2 0^4?lh 

v^*tt3R^*t«FS*L&o Sot, ffi#1SJEVoutO£iJ# 
* K D C AS WE V in^ff L/:tS> ^yf'J 

3 3 i:ioTDC-DC3>A-^ 2 0 *riij|^/^y * 




(2) 



1 



[1***1] «*A*«EXIillEttaA»«BE«:^<y 

hp-*-* z t k x o rjifjfeoraaarafc****** 

yWESrWEfiaK-e*:* * SWtBEfc-lt 

#jhLfc»*, ««»-i:«3>^-^oi»E*«a* 

WHEOfflS^ffi^aibL-CRlESE-igSE^v^^-^X 20 
tntfr EK9K - HE* 3 > ^ «HW B» Jt-J- * »E' < y 

[JMBomnfeftH] 
[0 0 0 1 ] 

Tn DCtv^) A»iWiLLfc»frK/<*f' 

oll^tt:nt^^r^^o 30 
[0 0 0 2] 

Mfi. DCA*VinO+1l£A*1-£A*S^- 1 a Rtf 
mDCA^mJEVin^-igiJ^A^-r^A^«T*l b 

«Sfttv»4. A^SHM a l± % jfiift3 HIT 

KKSSStiT^&o fil, lEVBIi, DCAtfUJE 
VinOmBE«t »J iftv^wit&o ^7f V 50 

H-Wi*^*- K60Ty- K^»«S^ K^*- 

i:ft«$iiTv>4 0 JEfc* £<*>«iBS«tiU DC- DC 
3>A*-^3>hn-;V@f57*lx.tv^ 0 DC-D 
C = >><-*3> hn-/MSHm±, A^Jffi^A, BK 
OtEVDtMfc U «I«A^S 7 ^i^TDC-D 



^i¥9- 16 3 6 3 0 
2 

JhJBSMI^'cont i:Io*v^iD C-DCb 9 2<D 
LTV^o DC-DC3>;^^20 + «BSi«KS 

[0 0 0 3] H3l±, H2 0»f|ptrlll?Bi-&fc«>0^-f 

&o DC-DC3W*-* 2(iDCA^imJEVin 

■CKlft-r^fcOt ^7f'J5li, KDCA^mJEV 
in^ffW<0*tH^)*URD C - D C 3 - ^ 2 4r 

-&DC-DC3 * 2 tf>3£t>±tf* >9 iifrfrti^ v> t> 

Ott^o B$H t 1 Kfc^T. DCA^mJEVin^aiftP 
?il4v^«tt»r*&o B*Ht 2K*3^T, DC A* 
«E V in#D C - D C a > A- ^ 2 OA* «f A, B 
epSDStiat, SAS^A, BUO«EVD«EV 
ini^otlDC-DC3>A-^2^S^±^^ $ 
5gL^tB»«BEVout^a*S*L*« X. DCA*WEV 

■J 5 h U pfrtttWfftotL&o 8#F^ t 3 KiSV^T, m 
**£EVoutOffl**tCDCA*«EEVinOflc«^»^L 
fc*<ft\ /^y^y 501EVB^*- K6 *r«TD 
C-DC3W^-^2 0AMfA, BKBMJDSftTR 
A**SHPA, BmoWEVDdnBEVBiifcl), SDC 
-DC3>^<-^2«±ffi*«BEVout«:ia*LWt*o 
Ht 4 tc£v>T, v^^^^OffCjtlS^^-^cont^DC- 
DCn>A-^n> h n-;v(p]g&7 \<z At) Z ft 2> t , D 
C A SEE V i nX / > y f- v 5 ^ EjE v J3 tNTJD ^ ^ 
t>h-f. tfcS*«SVout^^- 7f^o - DC-DC 
n >yN*-^ > h D-;v[o]gS7 J: > m*m/£VoutO 

d c a* ma v i n^epiD s n ft v jhttUB ^ ^ v ^ r *> , 

DC-DC^>A-^ 2#»AyfU SOUffVBUJ: 
[0004] 

L J: ^ fc L*Lm, HI20 

I^Itii, W^ftlW^ofe. BP*,, DC A 
* mJE V i n**GPin ^ tL 4 v ^ jh«S "Cfi> iti * « iEVou t 

<o*yvm*9m'rz>tztb\ l z^ dc-dc^>^-^3 

irtc^^o «x.»f, /< y-r U 5 co§**300mAh, S^D 
C-DC3>M-^> h n-^[5iK7 0«fiF**«:3p 



3 

DC 3 >>k- * 2 i:WUA-^7 7?3W!afi:ftofc 
®£\ - O/n* y 97 y yrt^FWH K 4 * & MB* 1 * 

[0 0 0 5] 

ft1-*fc*>K, DCA*WEXIi»DCA»*BE«r^<y 
97 y -7-?2>s*y 97 y 7mJE*»J»{I^Ka£^*TfHI 

ffli-r^- tiao -cws^d cffi»WEu«afci-* d c 

-DC3>^-^ MEDCASKEEXti^u^Ty 
t/WE*««*:U ttB«B«**£*LTftEDC- 
DC:j w<-*0»fi£*J»fcl7V\ *MB*5>0#jt»S 
fi»»:I^»t«[EDC - D C = * <D»flM?ih«r 
frv\ ^o«»f^flcjhttffi*««Fi--5DC-DC3>^ 

§ , WE'< y 97 y A9ED C-DCaw<-^ 

a tflfflE DC-DC3^<-^«» BB^tttti" * ' < ? 

4^«*BMtT^*o HP*,, »««BXttltBDCA» 

1»EDC-DCn>/<-^#ffjhL^»*, iDC-D 

c 3 w*- * owed c m*«ff wttj*off±^a» l 

"CRDC-DC3>^-^aw r »EDC-DC3 
*«»BBK*ti-&«E/<* 97 y ymmott^^^ih 

[0 0 0 6] *»?8i;J:*LlX, »±OJ: dK«SM«* 
UMSLfcOTN DCA»lBEIiDC-DC3>A-^»: 
A#$*U D C - D C a ^MWBB^&oMttll 
»fcafr*v>TttB ^ntBff^DC HJaWEKgOft $ ti 

•WPEBKTJtJSiifci:** flMEDC- DC = 
oKrffcrt**it-*-* 0 X'fyffRtt, MED 

C-DC3>y<-^^DCffi»IEEEoai^flCihuattL 

r *7tt«iicft 9 . /<? 97 y zf^mzi±n^m^h 

^^OT, B'<y 97 y 7^&(Dx.*)l>*rl±ffi%2tl%: 
v> 0 Z<Dtz*b^ fl!rEDCA*SJEOA*^ihLT/^y 
7 **<J&K K ^o/:^ i * ;v ^**+» KSi8£ 
ti/:^ 7^77 -Tf S** / < ^ 7 y yiE^UED C 
- D C 3 W*- ^ A^MTED C - D C 3 ?M0B 

t£oT, «rEKB*:»*"C**OT**o 

[0 0 0 7] 

[ftfioXlfca&M 

h i ti. *§tw<7>m i o*jt^a8S:^-r««»«o[i]B 

g|-C£>£ 0 CLOm^SIMli, DCA£VinO + fliJ£A;ft 
-T^A^S^l 1 aXtfBDCASWffVinO-BSrA 
1 bt*LT^&o ASft^-l 1 a, 
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4 

1 1 bii. DC-DC3>m-^ 2 0 ^^^#3 >7*> 
•*2 10 + lij5g^-2 1 aS(J f -I«?2 1 bC^tt-etL 

B*»0*y MICMS^ -«S^2 1 btf*h^> 
y ^ ^ 2 3 ox 5 7 ^ i:S8? tii i: h7>X2 

V*9 2 3<7>3U9 h7>X2 2C0—>XM%®L<0 

3-^K«^«iBEStL"Cv^ 0 h7>^2 2^ffl§ 

10 3fx> R^-f K2 4 CO* V- K **S#=i >t'>-9-2 5 
^+fflS?2 5 at:Sfi$^tv^ 0 It;, b^>*2 

2 0-^«*j»03-;UKfflf±KIP3>.f'>^2 5 0- 
«ST-2 5 b^«jRS*L, 2 5 b^7> K 
CSl^titv^o -7^ A^JST-l 1 ali, &St3 1 
*^LT/^t-K32^)7/- KKJWBSnT^fco 
^ K320*7- KliWEVBO^y r »J 330 
+ «tc«a$tL. i/<7f 'J 3 3<D-U&97> Ki:« 
asttrv^o ffiU mEEVBii, DCAMEVinO 
SEEJ: •} tftv^Ohn,, JE^> a'77'J3 30+1 

20 tix-f 7f^ti^, P^**;vaM0SFET (»t\ PM 
OSt^o) 3 40V-^i:88$*i, RPM0S3 4 
<n h'UJ K3 507V- KC«fiSS*u m 

y<4*-F3 50*V-K*«A*«?1 1 atC«S!£;fx 

[0 0 0 8] JEK, PM0S34OV-^ty-Mi, 
ffl*K«lllB4 OfoiSSU 1 *4hLT««SftTv* 
£o PMOS 3 4^y- HiSfiU 2 Sr^UTh v > V 
7.9 4 3 O 3 Uy* *CfiMSc£*U ib7 >V7s9 4 30 
^ y 9if9v y KK«M3c£*iTV** 0 h^>vX^4 
30 3 ^-Xlij£ffi4 4 ^lt^7> KfcftKSil&fc 

2 5 aCSi?ntv^ 0 Htc, CiO«iB8«ii, DC 
-DCn>/<-*3> ho-;HK5 1 Sr«x.Tv^ 0 
-ODC-DC3>;n'-^j^ hn-;v(Hg&5 1 Clt 
DC-DCn>/<-^ 2 0* t it* ) ±^*B}U«i«*=i>' 
fH2 1 0S?IHl0lEVD*TWt LTfi|&^, 
iDC-DC^>A-^ 2 0^*>±**o^»-CJ±«* 

^J:^:^oTv^ 0 fit, CcoDC-DC^>/^ 
40 -^>fn- ;H5JB 5 1 fi, »Jf9«-?- S 5 1 d Sr^flc; 
LT h^>v^^ 2 3 co^-^tcA^J-r^ D 
C-DC=J W*-* 2 0O»^»JffllSrftdafilS:*U 
IC, h <D&±1Bm9^rcont tCglo'V^T D C - D 

C = W<-^ 2 0ttffcffclL*fTV\ *o»f|5#jt«««r 
ff^t^>Si^tlTV^ 0 m*=>f'>-9-2 5 

O-ffOJg^-2 5 a 5 bB^liffitSB 2 

tt + BJB^-2 5 a t-«Wf2 5 bBttiB^K 

EEvout^+iii^ai^"r^>m^®^6 o aa^iaisiE 
vouto-io^f±s^i-^m^s^6 o b^-e-it-rtLSi** 

50 tiTV^ 0 




5 

[0 0 0 9] U4(±, ilt^DC-DC^^/N'-^ 

ODC-DC3>^-^^>FD-iHB5 Hi, DC 
-DC3>^-^ 2 0^£*>±ri**frKI±«#=J >f > 
■9-2 1 WOKE V D ^«iR LTttft Six, ID 

C-DCn>A-^ 2 0^3i^±^o^:^T*(iK#^> 
7*>**2 5 03B^-HOKEVout^KiKt LTtt»3*i* 
KiKS&S 1 attU^o fit, K^SB5 1 ari*5> 
W^KJE^m®ffi5 1 b, »«IBft5 lcMK7^ 
®K5 1 d«i#ft*Sft4J:9i:4otv»4 Q 10 
KJE^miaI£&5 1 bli, KEVoutOR»SrttiBi-*«t8 
t#LTv^. tii^KBE^tbEKS 1 b^tf|§®lDl^5 
lcfi, K7>fr@»5 1 di:ff«?tLtv»4 0 K7^ 
r[p]£&5 1 diiffi#KJE1£ffi[SJ&5 1 bOtB^frtS 5 

1 b t§£M®m5 1 c(7){UMfS 5 1 c *A2jU K 
EVout*>M&fc*HSLrt: KBEVoutO«»«rttiE 
+ >*fl>X««>lMHt*S 5 1 d «r*ffii-&«fiB*^r 

Ltv^o fLT> l±lMfS5 1dl±, h7>y^^ 

2 3 (D^-T.^X-ftZtth X n i:ioTv^ 0 CI 
ODC-DCn>A f -^> ho-;HD]g&5 1 l±, 77 20 
fBB5 1 e ^liti^o 9yf-BI»5 1 elifllAtf 
SCRftlM^tL, nW^<bOflPihJS^«^conttc36 
oVTDC-DC^>a-^> hn-;l,lp]K5 1 OE& 

[00101 i5lt il <Dmft*mW1r2>tz!t><n?<4 

&o t 1 KiSV^T, DCAiJKJEVin^niDSixi 
v*f*«*ffi-CI±, DC-DC3>^-^2 0^ttlJlE 30 
Vout*rffi2fLfcv>0-C\ h 7 > 4 3 *7:RSB-C 

i Fivi05 5 4 {>T7^.iu-$)^ 0 t£oT> DC- 
DC3>a-^ 2 0 t/*v t y 3 3 liK^ttKfiSS££ 
tL, :oMftitl±, DC-DC3>M-^ 2 OJijt 
U^?>4v»o RfB t 2 Ki3v*T, DCAAtEVin^ 
DC-DC =7 2 0 KfllJraStU iDC-DC^ 

2 0 l±$5gLfcm»KJEVout*te»i-* 0 X, 
DCA#KflEVinOI=PfiOUJ: 0, m%2> lS^t- 
K3 2 igtA 7 f'J 3 3 K**LT h y <7 ;v3EK?&*ff*> 
ti^o IC, B^lEVout CXIli LT h 7 > y ^ ^ 4 3 40 
l±*>jRSRi:&*o *(Otz*>, PMOS3 4li*>ttg 
h&* 0 SoT, DC-DC3W<-^ 2 0 t^7f 'J 

3 3l±, PMOS 3 4S^* - K3 5(OgBT»I 
RSt^So DCA^KJEVinti^ y r 'J 3 30 
tEVBJ:0S5v^ DC-DC^>A-^ 2 0 ^c*j- 
1-* A*iEliA;£>KEV inKfc * Q 

[0 0 1 1 ] dOB$f?a t 2 Kfc^T, DCAMEVin 
<oeni)D*^jh»^«-?-cont^DC-DC3 3 
> b d-;«5 1 KA2J$*t*£* m^KJEVoutti^ 
7«Si:«et4.l:, h7>y^M 3«±*7tt3R^ 50 
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4 5, PM0S3 4#*7«»i:ft4o :<7)^ DC- 
DC n W*-* 2 0 ti, DC-DC^>A'-^>fn 
-;V0&5 1 J: oTffit^ IDC- 
DCn>A-^> Fn-^ljg5 1 IC****^*;^ 
«±DCA#KEVinri*ibtt»S*L. y 3 3 0x?, 

^^lifH*Sii«:v> 0 B#&B t 3C^^T, ffi^KJEVout 
Offl^^CDCA^lKBEVinOifK^feLfc*^ '< 
y 3 3 0lEVB^>«it:^otv^PM0S 
3 4St//^t- K3 5 JgtDC-DC3>^-^ 2 
O^EPlJDStL, SCDC-DC=J 2 Olitb^Kff 

Vout£ttS;fr LM*t*o CO«t£, ai^KEEVoutii. DC 
-DC3>^-^3> hD-;l/0K5 1 tZioT— 5gK 
»JWStLTv^ 0 B#W t 4 Ui3V>-C, ;^f'J 3 3 OK 
EVB^DC-DC3>^-^ 2 0 centra SitTv^t 

# x D C-DC3>;<-^3>Fd 
-JHBB5 1 KA2>£;K.& ffi#«JEVoutj&**7«St 
t^^o W;^ f7>y^^4 3at7tiC4 
■K PMOS3 4^t7«ffit:i&o 

[0 0 1 2] ftffl t 5 Ki3V*T. PMOS34W7tt 
iC^otv^OT, DC~DC3>/n-^ 2 0(iA# 
flfJhtt«S:j(t#-r&o COB#, DC-DCn 
>y<-^u > h n-;v|UK5 1 IZ i> Kill ti^ v> 

0"C, »L^v^ Sot, ^7f'J 3 3 0i^^li 

ti, #«tt«L Xf±DCA^KiEVin^nSD$n4v>* 
^T-^O^ih^T^ff-^cont^D C-DC3>A-^> 
hn-;nl(R5 1 ^A* SnfcftOttffljclS^r, ffi^J 
KffVouto^- -7*88^*16 LTPMO S 3 4 fc^JftSi 
K^-* J: 7 ULfc^ DC-DC^>;^^20^^ 
DC-DC^y;<-^3> h n-;V[p]g&5 1 k/^f'J 

3 3 £^K^ftKH8i£*i&o ^0/c£>, DC-DCn 

2 0 a*#it*SStf> i: S . Myf'J 3 3ti^*;i/ 

got, m^KEEVoutcomtl^ tCDCA^KJEVinOf^ 
Ktf f f&£L/.:££, ^7f'J 3 3i:iotDC-DCn 

[0 0 13] il^SMi 
U6ti, *«^0*2 0*ift3gffi4r*i-Kii««0lltt 

at*!), m i *<os*^*fios3R^«i*aow-§-^ 

ft?*Lt^ 0 COKiS^Sii, DCAMEVin^h 

7 >-X*7>$4V*K«^e>tt*&$tLrv^*^HfflV^ 

*lTV>£v> h 7>^$:§tiDC-DC3>;N-^ 2 0 
Atfliti/^. X, COK8B«fi-C(±, ai^S^IHK 

4 0A»fOPMOS3 4 MiJgtfU 2 ^^LT7 

* F*7*7 4 6^07^ h h"7> Z 4 6 aOnW^ 
^tC^^tL, 87^F7>y^N6a(7)Xv^ 

vizmfitztLX^Zo y* h^y^4 6+0^ 

*/^^-K4 6bO^V- Kt±K#^ >-r>*9-2 5 0 
5 btcg^^tL, m^Tfe^^^-- K4 6 bO 
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T7- VimSC4 7^LT7xt^*-K4 8^7 
-Kli> W3>fH2 50+«»f2 5ai:8«? 

[0014] bp*>. n#m t 1 fcfcv^T. DCAJIEV 
in#6PflDS *tft v^HttJR-Ctt^ DC-DC3>;^^ 

2 0 Art ? tt#mJEVout£mSL&v^-C\ -7* h 
y^^4 6alit7ttSri^ P MO S 3 4 4 * "7#c 
it'Mc lot, DC-DC3>A-n'0At^7 

f'J 3 3tt*«»W«SISit, :ofif«W!tii, DC 
-DC3>A-^ 2 OAIiS*)±75^^v^ 0 B$H t 2tc 
fcv*T, D C AS IE V in^D C - D C ^ > ^ 2 0 

fcffl*«EVout*ffi*1-*o X, DCAJSEVin06p 
iJDtc J: >K &*7l3 1 Rtf^-f K3 2 x 'J 

3 3tc^LT h »J *frftmiPfrt>tL&o MK* tiiStE 
Vouttc^SaLT -7^- h F7>v^^ 4 6 al±*>*t®£ 
fc* 0 *<Dtzit>. PM0S3 4li*>«9.ti4o fto 
T, DC-DC3>A"^2 0AtA77'J3 3^ P 
MOS 3 4X0^*- K3 5<OftK-C*ii«®t 4: 
£o flU DC AS WE Virility r V 3 3<D«EVB 
i0iS^OT% DC-DC3>A"^2 0Ai:»t&A 
SagfiAS®EVintc&;z> 0 

[0 0 15] ^^Fl t 2 fc*5V>T* DCASSEVin 
OHllni* Uff jh»*«-?-cont^D C-DC=f>/<-*=7 
> hn-^iffi5 1 ffiSfttBEVoutli* 

PMOS 3 4tf*y#M^*Z>o 
B#> DC-DC3>A'-^2 0A(i, DC-DC = >'< 



**4<, ff±ttffl«:*«Fl-*o £OB*. DC-DC3> 
s*-?a> hn-;v[5IK5 1 K fc 3 ftfcv^O 

[0016] fil±o i^:, £ (Dm 2 <a*JfcJgSS"<N±, 
»l^SIKII»aii:m«03pj.«^*&o *3M3HUte 

(a) jt»JgJ8^45*t*/<y^r^^S«±, 'W-f 
10 Oit:t^lli =r >7 a> >-9-^»— #C«ife^£Jflv>T 4 

J: i^o 

(b) nmMBK&vzAj v+^gtit* pmoso 

Pah9>->^^t«v»4#*li, PMOStffl^tt 
[0 0 17] 

ft if, smmksrx ii d c a S sje tf*epan S *i 4 v 

T% ^oflfjhiS^«-t^DC-DC=i>^^-^«l«II5IK 
20 JCA*S*ifc«Ott3Bti5^T % KDC-DCn>/<- 

D C - D C 3 > / * $!Jffll[lS& t /< v?Ty ^#S(i« 
$t«JKHM|t3*i*o *<Otz*>* DC-DCr^'-^J 
#lt#sg<0<h § N A-^7 7 7fSI±x^;K^igft 

c - d c n ? ^ttssmjEoai* ^ k d c Asms 

- D C 3 w<- * ^iHC;< -;^77 :/"C § £ 0 
30 [il^f^M 



1-*ai*;i/^{iDCASKEEyin^e)«J&$^ -r 
y 3 3 0JL*;i/^fiJB»$tLJSrv^ 0 B$H t 3 Kfcvc* 

msmjEVoutoaiS^ k d casie v ino#«;**§s* 

Lfc»ft\ /^f'J 3 3^«EVB^>ttffii:4ot 
v^PM0S3 4 Stf^-f K3 5 ^ItDC-DC 
3>/<-* 2 0 AtcERJjD^tU 1DG-DC3>a'-^ 
2 0 Al±ttSSEVout£mSL»t* 0 fciJS 
SJEVoutli. DC-DC3>a'-^3> hn 5 

i ^^ftfjffl)$ ttrv^ 0 p$ri t 4 Ki3v*-t\ 

^7f'J 3 3 0SEEVB^DC-DC3>/^-^ 2 OA 
^EniDStLTv^tS. #lhffi^«-^contd*DC-DC 
3>/*-?3> hn~;v|I]&5 1 KAS£ft&£, ffiS 

^^4 6ali*7«ffli:4«), PMOS3 4^7«ffi 
C^cio fl#W t 5K*3V*T\ PM0S3 4^7ttfflU 
ioTV^W, DC- DC 3 2 0 AJiASi^ 



[H2] ft#W«ai«tO»ttrD y ^HT*4o 
[0 3] i2(O^Aft-hfi^o 
[04] m 1 't'ODC -D C 3 ^ =j > h D-;u0 

MM7o * ^n^o 
[B 51 B 1 Aft- h-C4>*o 

[116] ^%KOfpE2 0||tfiSJRO««S1tO|n|aB|-e 

40 m^<nmm\ 

2, 2 0, 2 0 A DC-DC3>a- 
5,3 3 /ty-f V {'*v?T 

7, 5 1 DC-DC3>/<- 
^ n > h o-jHB 

3 4 PMO S (7j 



(6) 



EfBB 5 ? 9-163630 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

|J BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

d LINES OR MARKS ON ORIGINAL DOCUMENT 

d) REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



